ABSTRACT. Morphological and molecular studies circumscriptions of Palicourea acuminata (Benth.) show that many of the species classified in Psychotria Borhidi, Palicourea compta, and Palicourea rhodo-L. subg. Heteropsychotria Steyerm. belong to Pal-thamna are revised. The new species Palicourea icourea Aubl. Accordingly, most of the species of andina C. M. Taylor is found in western Panama and Psychotria sect. Didymocarpos Steyerm. plus several the Andes of Colombia, Ecuador, Peru, and Bolivia additional species are transferred to the new and distinguished from Palicourea cuspidata by its Palicourea sect. Didymocarpae C. M. Taylor; howev-corollas that lack abaxial horns on the lobes; two er, the type species of Steyermark's section, Psycho-subspecies are separated, Palicourea andina subsp. Taylor is based on Uragoga spicata Kuntze, a animal-pollinated flowers, and blue to purple-black, replacement name for the illegitimate name Psycho-fleshy, drupaceous fruits (Taylor, 1996 (Taylor, , 1997a . This tria spicata Mü ll. Arg.; and Palicourea subcuspidata genus has long been considered closely related to the (Mü ll. Arg.) C. M. Taylor is based on Psychotria pantropical Psychotria L. (abbreviated here as subcuspidata Mü ll. Arg. and includes Psychotria ''Psy.''), and these genera were long classified cornigera Benth., recognized as a separate species together in the tribe Psychotrieae. However, recent from Psychotria bahiensis. Flowers are described for molecular analyses show that the broadly circumthe first time for Palicourea candelabrum, and the scribed tribe Psychotrieae included two distinct
Palicourea sect. Didymocarpae belongs to Palicourea
Several species are here added to Steyermark's subg. Palicourea and does not correspond to any of (1972) original set, most from outside his study region the infrageneric taxa recognized by Taylor (1997a) . or newly described. One species added here was This new section differs from Psychotria sect. studied by Steyermark but not included in the group, Didymocarpos in its narrower morphological charac-Psychotria spiciflora Standl. Steyermark classified terization, i.e., excluding the abaxially ribbed pyrenes this species in Psychotria sect. Chytropsia (Bremek.) of Psy. bahiensis; exclusion of the type species of that Steyerm., which included a heterogeneous group of section; and addition of several species and the species (Taylor, 2005) . Most of them are now resulting change of its center of species diversity to included in Margaritopsis, but Psy. spiciflora was western South America.
excluded from that genus and suggested to belong to Palicourea sect. Didymocarpae includes 17 spe-Psychotria sect. Didymocarpos by Taylor based on its cies, four newly described here, and is diagnosed persistent stipules that remain membranaceous, its within Palicourea by its didymous whole fruits, with fruits that are purplish blue at maturity, and its the dried or immature fruit narrowed markedly subglobose pyrenes with rather thin walls; in contrast around its circumference at the union of the two to stipules that become fragmented and indurated subglobose pyrenes (Fig. 1G) , and its nearly with age, red fruits, and hemispherical pyrenes with subglobose pyrenes with the abaxial surface smooth coriaceous to bony walls in Margaritopsis. Piesschaert throughout, the adaxial face much less than half the also suggested (2001: 257-258 ) that Psy. spiciflora overall pyrene diameter, and the external walls quite belonged to Psychotria sect. Didymocarpos based on detailed studies of pyrene form. Piesschaert menthin-textured, generally cartilaginous to chartaceous.
tioned some other species that may belong to this Based on these characters, Psychotria bahiensis is not section, but those other species have ellipsoid to included in this group, and, consequently, this new subglobose fruits without a didymous form, pyrenes Palicourea section is distinct nomenclaturally as well with a broad adaxial face and bony walls, leaves with as taxonomically from Steyermark's Psychotria sect.
regularly developed intersecondary veins, regularly Didymocarpos. Essentially, the same sectional epithet developed and distributed inflorescence bracts, and is adopted here because it is a good descriptive name, corollas with generally straight tubes that do not flare and the diagnostic characters and species composiat the top and thus do not agree with the tion of Palicourea sect. Didymocarpae are largely the morphological characterization of Palicourea sect. same as for Steyermark's Psychotria section. HowevDidymocarpae. er, the form of the sectional epithet used here is a One species was described with the characteristic plural Latinized adjective as recommended by fruit form of Palicourea sect. Didymocarpae, but the Nicolson (1986) .
protologue information is not adequate to determine In addition to these fruit shape and pyrene which species this name applies to in the current features, Palicourea sect. Didymocarpae is characclassification, and its type material needs further terized by its stipules that are united at least shortly study. This name is: around the stem, with a truncate to concave sheath portion and two triangular lobes on each interpetiolar Ronabea didymocarpos A. Rich. in DC., Prodr. 4: 504. side; generally thin-textured leaves without inter-1830. Uragoga didymocarpos (A. Rich.) M. Gómez, Anales Soc. Esp. Hist. Nat. 23: 294. 1894. Psychotria secondary veins or with these few and rather short; didymocarpos (A. Rich.) Lemée, Fl. Guyane Franc. 3: inflorescences with various arrangements but the 564. 1954. Psychotria didymocarpos (A. Rich.) bracts usually few and scattered on the higher-order Borhidi, Acta Bot. Hung. 37: 86. 1992, comb. superfl. axes, though occasionally well developed; relatively TYPE: French Guiana, Richard s.n. (holotype, P not seen).
short calyx limbs, 0.1-2 mm long; salverform to funnelform, white, yellow, orange, pink, or violet De Candolle's protologue was taken directly from corollas with a swollen and often bent to gibbous Richard's work (Richard, 1830) and says only ''foliis base, usually curved tubes that spread similarly to elliptico-acuminatus subpetiolatis, stipulis intrapethe lobes in the very top portion, and smooth lobes or tiolaribus connatis truncatis bisetosis, floribus in these more often thickened to horned abaxially; cymam terminalem dispositis, fructibus didymis infructescence axes that usually become markedly puncto terminali umbilicatis'' (de Candolle, 1830: thickened as the fruits mature, an unusual feature in 504). De Candolle noted that most likely this species Palicourea; and spongy blue, white, or blue-black did not belong to Ronabea, and it was later excluded fruits. Species of this group that have been analyzed from that genus by Taylor (2004: 38) based on its also share unusual secondary compounds (Berger et bilobed stipules and terminal inflorescences (vs. al., 2012) . triangular stipules and axillary inflorescences in Ronabea). Taylor incorrectly stated there that this buds usual in Palicourea. The dried specimens of name is a synonym of ''Psychotria cornigera DC.'' but many species have a characteristic reddish purple intended to cite the name Psy. cornigera Benth. drying color (e.g., Meier 7841, MO, color image at Steyermark (1972: 516-517 ) treated R. didymocarpos ,http://www.tropicos.org/Image/100167532.). Most twice in his taxonomy of Psychotria sect. Didymo-of these species are characterized by rather prolonged carpos, as an unassigned name at the sectional level acuminate leaf tips, with the tip portion frequently and simultaneously as a synonym of Psy. bahiensis 20%-25% of the length of the leaf blade. The leaves var. bahiensis. As noted above, the name Psy. often have no mite domatia, but sometimes have bahiensis is here applied only to plants from eastern shallow, glabrescent to usually pubescent domatia on Brazil, so the name R. didymocarpos corresponds to a the lower surface in the axils of the secondary veins species from French Guiana; however, the limited as in most species of Palicourea. Many of the species description of R. didymocarpos applies equally well to lack intersecondary veins or have only a few that are all of the species of Palicourea sect. Didymocarpae weakly developed; however, intersecondary veins are known from there. The name R. didymocarpos has regularly developed in a few species of this group also been applied to Cuban plants (Liogier, 1962 : (e.g., Pal. candelabrum (Standl.) C. M. Taylor; 105) , and a specimen from Cuba identified appar-intersecondary veins are produced from the costa ently by Richard as R. didymocarpos has sometimes between pairs of secondary veins and are distinct been erroneously regarded as the type of this name from tertiary and higher-order venation).
(de la Sagra s.n., P not seen, P as F neg. #37248 at The inflorescences are terminal and only infre-MO). However, this Cuban specimen is not the type quently displaced to pseudoaxillary as the fruits and represents Pal. acuminata (Benth.) Borhidi. The develop, rather than regularly overtopped by subsename R. didymocarpos has nomenclatural priority quent stem growth as in most species of Palicourea. over any of the other names for species of this The inflorescences vary from subcapitate to lax and Palicourea section known from the Guianas, once its are branched to several orders; however, a few species identity is clarified.
have cylindrical spiciform inflorescences with the The species of Palicourea sect. Didymocarpae axes reduced or very short (e.g., Pal. huampamiensis range from southern Mexico and Cuba through the (C. M. Taylor) C. M. Taylor, Pal. spicata (Kuntze) C. Amazon basin to Bolivia and across the Guianas to M. Taylor). In most species, the infructescence axes northern and central Brazil, in wet forest vegetation. and pedicels elongate as the fruits develop, so the Most of its species are found in the western Amazon inflorescence may be short and congested when basin, and most species are in the lowlands but flowering begins, but the infructescences are markseveral are found in montane habitats in the Andes edly larger and laxer. The inflorescence axes and and the Guayana Highlands. Most of the species bracts are characteristically green, white, or yellow seem to be generalists with regard to substrate, but a during flowering and then become flushed or few may be specialized; in particular, Pal. ceratantha darkened with purple and often thickened and fleshy (Standl.) C. M. Taylor and Pal. jauaensis (Steyerm.) as the fruits mature. This developmental change in C. M. Taylor are known only from sandstone inflorescence form, together with the separation of substrates, and Pal. compta (Standl.) C. M. Taylor some species only by flower characters, makes and Pal. sanluisensis C. M. Taylor are usually or identification of fruiting specimens in many cases perhaps always collected on sandy or sandstone-provisional. Most of the species of Palicourea sect. derived substrates.
Didymocarpae have only a few small inflorescence bracts that are distributed irregularly along the axes MORPHOLOGICAL NOTES ON PALICOUREA SECT. DIDYMOCARPAE and pedicels, rather than well-developed bracts that
The features that specifically diagnose and are regularly borne at branching nodes of the characterize this section are outlined in the previous inflorescence as in most species of Palicourea. Small section.
differences in the degree of bract development have A number of the species of Palicourea sect. been considered to distinguish individual species of Didymocarpae often show an unusual, apparently Psychotria and Palicourea, in particular by Steyerdichotomous branching pattern, with two stems of mark (1972, 1974) , but with more specimens now more or less equal size arising from a node that does available, bract size is documented to vary continunot also have an inflorescence or infructescence ously from minute to 2 mm long in most of the species (Figs. 1, 2 ). These branches seem to arise from more of this group. One species, Pal. pandensis (Standl.) C. or less equal development at the nodes of the terminal M. Taylor, does have numerous well-developed bracts, bud and one axillary bud, rather than two axillary however. The flowers of these species are generally arranged in dichasial cymes, and, as in many species probably are distylous, but a monomorphic condition of Psychotria and Palicourea, whether a flower is cannot yet be ruled out for these. The calyx lobes, sessile on a short inflorescence axis or is borne on its corolla lobes, and stamens are basically five in all of own pedicel can be subject to interpretation. these species; as in many species of Palicourea, The flowers of several species are clearly distylous, occasionally one or a few flowers on an inflorescence as in most of the species of Palicourea and are 4-merous in the well-documented species, and Palicoureeae. A few species studied here are this variation can probably be expected in all of the documented by only one or a few flowering specimens species. and have flowers similar to one form of distylous
The corollas of the species of Palicourea sect. species, either long-styled or short-styled, and Didymocarpae are characteristically bent and gibbous at the base, except in Pal. diminuta C. M. Taylor, Psychotria subg. Heteropsychotria, Carapichea, and where they are apparently straight. This corolla form Notopleura. Johansson studied four species now of Palicourea species often varies within an inflores-included in Palicourea sect. Didymocarpae: Psy. cence, with the flowers near the central parts often acuminata, Psy. ceratantha, Psy. cuspidata, and Psy. nearly straight while the outer and lower flowers are spiciflora. He also studied Psy. bahiensis, but the more strongly bent apparently to provide better identity of his material according to the taxonomy in access for pollinators (pers. obs.), and this arrange-this article has not been confirmed. ment is seen in species of this group. The corollas of
The fruits of the species of Palicourea sect. most if not all these species are a little unusual in Didymocarpae are generally spongy (rather than having not only the lobes spreading widely but also juicy) at maturity and blue, purple, or white. The the upper portion of the corolla tube (Fig. 2E) ; in fruits of these species are unusual in Palicourea in contrast, the corollas of most species of Palicourea at being rounded rather than laterally flattened and are anthesis have the lobes spreading at ca. 908 or more typically wider than long because of the subglobose from the corolla tube, but the tube itself is cylindrical shape of the pyrenes (Fig. 1G ). Some species, or all the way to its top. A peculiar corolla character in perhaps individual plants, apparently produce fruits several species of this new section is the well-of different colors at maturity, similarly to a few developed linear projections or horns borne on the species of Rubiaceae, e.g., Gonzalagunia spicatá abaxial side of the lobes (Figs This work is based on standard herbarium (Taylor, 1997a) , Notopleura (Taylor, 2001a) , and techniques. Additional information, including deCarapichea (Taylor & Gereau, 2013) ; their function is tailed specimen data, high-resolution scans of unknown. These corolla horns vary in size within an representative specimens of most of these species, individual species, and some species show variation and additional commentary on their circumscription in development of these structures among individual and recognition, is available online in the TROPIplants or developmental stages on a single plant. COS t database (,http://www.tropicos.org/.) and its Sometimes these projections are evident on the Rubiaceae Project (,http://www.tropicos.org/Project/ corolla lobes in bud but become reduced as the Rubiaceae.). The species treated here are arranged corolla reaches anthesis.
in alphabetical order and numbered accordingly. Several distylous species of Palicourea sect. Morphological terminology follows that of Lawrence Didymocarpae are unusual in having stamens with (1951) . Measurements in descriptions give length well-developed filaments that are inserted near or a unless otherwise indicated. Habitat and distribution little above the middle of the corolla tube in both are summarized for all the taxa treated here, but long-styled and short-styled flowers, with the anthers phenology is only summarized for taxa newly partially to fully exserted in both forms. This differs described because only those are comprehensively from the stamen arrangement in most species of detailed. Conservation assessments here follow IUCN Palicourea, which have subsessile anthers positioned (2001) terminology; the new taxa described here are near the middle of the corolla tube in long-styled all found in areas with active Red Listing projects, so flowers and partially exserted anthers on short detailed provisional conservation assessments are not filaments inserted in the upper part of the corolla presented here but left for these better-informed tube in short-styled flowers. The stigmas of the teams working in a larger context. In the citations of species of this group are similar to those of other specimens, numbers enclosed in brackets are distylous Palicourea, larger and positioned near the barcode numbers rather than permanent accession middle of the corolla tube in the short-styled form and numbers. The names Psychotria and Palicourea are shorter and exserted in the long-styled form. Pollen of nomenclaturally distinct but similar and commonly several of these species was studied by Johansson confused, therefore, the non-standard abbreviations (1992) , who included them all in his group XXI. This Psy. and Pal., respectively, are used in the text here group was characterized by inaperturate pollen with for clarification. Specimens cited have been seen thin sexine, and included species of Palicourea, unless otherwise indicated.
TAXONOMY
sessile to shortly pedicellate, usually or perhaps always distylous, apparently diurnal; hypanthium Palicourea sect. Didymocarpae C. M. Taylor, sect. cylindrical, turbinate, subglobose, or ellipsoid; calyx nov. TYPE: Palicourea acuminata (Benth.) limb relatively short, 0.1-2 mm, truncate to 5-Borhidi. denticulate or 5-lobed, lobes triangular, entire or Haec sectio ab aliis sectionibus Palicoureae Aubl. rarely ciliolate; corolla salverform to funnelform or praecipue fructu didymo atque pyrenis subsphaericis tubular-funnelform, white, yellow, orange, pink, or abaxiliter laevibus parietibus tenuibus, etiam stipularum violet, internally pubescent near middle and/or at vagina truncata ac quoque latere in lobos duos triangulares stamen attachment, tube 3-13 mm, at base swollen desinente atque corolla ad basem inflata distinguitur.
and often also bent and gibbous or rarely straight Shrubs and small trees, glabrous or infrequently (Pal. diminuta), straight or occasionally curved along hirtellous (Palicourea candelabrum); stems subqua-its length, lobes 5, equal to or shorter than tube, drangular to rounded or flattened, internodes smooth. triangular, abaxially smooth or more often with a Leaves opposite; blades elliptic, ovate, obovate, thickening, rounded protuberance, or conical to lanceolate, or elliptic-oblong, often with well-devel-linear horn to 2 mm; stamens 5, filaments usually oped acuminate tips, usually thin-textured, matte to well developed, inserted near or above middle of shiny on one or both surfaces, margins usually entire corolla tube, anthers narrowly elliptic-oblong to (i.e., not ciliate); secondary veins developed, with narrowly oblong, included to partially exserted in intersecondary veins none to several and shortly long-styled form, exserted in short-styled form; developed (e.g., Pal. candelabrum), with venation stigmas 2, linear, included and positioned near or mostly plane adaxially, apparently without domatia or above middle of corolla tube in short-styled form, sometimes with pilosulous domatia; petioles short to exserted in long-styled form; disk 2-lobed, generally developed; stipules persistent, united around stem equal to or longer than calyx limb. Infructescences though sometimes with intrapetiolar portion of sheath usually becoming reddish purple, with axes somereduced, with 2 lobes on each interpetiolar side, times elongating or becoming markedly thickened; lobes generally triangular, entire (i.e., not ciliate), fruits didymous, generally 3-6 3 3-10 mm, spongy, separated by a concave to truncate sinus. Inflores-blue, purple, or white; pyrenes 2, subglobose, cences terminal and infrequently later displaced to abaxially (i.e., dorsally) smooth, adaxially (i.e., pseudoaxillary, subcapitate to cymose or thyrsiform, ventrally) with face plane, narrow, smooth or usually branched for up to 4 orders, corymbiform, pyramidal, with a longitudinal groove, with external walls subglobose, or occasionally spiciform (Pal. spicata, chartaceous to cartilaginous, with PGSs as a single Pal. huampamiensis), generally green, white, or longitudinal slit along the adaxial face or apparently yellow, usually with bracts reduced or few and sometimes lacking. scattered along axes or infrequently these well Palicourea sect. Didymocarpae includes 17 spedeveloped (Pal. pandensis), with flowers in subcapi-cies found from central Mexico and Cuba through the tate to laxly cymose groups of 3 to 11, these groups Andes and the Amazon basin to Bolivia, central dichasial or infrequently scorpioid (Pal. acuminata, Brazil, and the Guianas, in wet forests from sea level Pal. boraginoides (Dwyer) C. M. Taylor). Flowers to montane forests at 2700 m. Taylor (2001b Taylor ( : 2256 , and intermediate areas, in particular central Colombia to Lorence et al. (2012: 218) . Palicourea acuminata is central Venezuela, have rounded-corymbiform inflocircumscribed here generally following Steyermark rescences and shallowly to deeply lobed calyx limbs, (1972, 1974) , who differed from previous authors i.e., a mixture of the characteristics of the two forms (e.g., Standley, 1930 Standley, , 1931 Standley, , 1936 Bremekamp, (e.g., G. Aymard et al. 4558, Miranda, Venezuela, 1934 MO) , in contrast to the Pal. acuminata is similar in aspect and many details generally dichasial axes in most plants of Pal. to Pal. subcuspidata, and these have been extensively acuminata. These plants do not differ otherwise and confused. Palicourea acuminata can be recognized are here considered a local morphological variant. A by its inflorescences that are rounded to broadly similar inflorescence arrangement is found in Pal. pyramidal in outline, corolla lobes that are smooth boraginoides, which is found in central Panama. abaxially, and leaves with prolonged acuminate tips Palicourea boraginoides can be recognized by its 1-2.5 cm long versus inflorescences broadly rounded corolla tubes 6-7 mm long and larger fruits, ca. 5 3 7 to nearly flat-topped in outline, corolla lobes with mm, versus the tubes 4-4.5 mm long and fruits 3-5 3 hornlike appendages abaxially, and leaves generally 4-6 mm in these Brazilian plants. acuminate but with the tips not markedly prolonged
The attribution of the type locality of Psychotria in Pal. subcuspidata; these two species are difficult to urophylla to Amazonas State in Brazil follows distinguish in fruit. Palicourea diminuta is similar to Andersson (1992) . both of these two species but can be recognized by its leaves that are generally similar to those of Pal. Palicourea acuminata as circumscribed here is premontanas montanasque habitat. found widely and shows some morphological variation across this range. In particular, plants from the Shrubs or small trees flowering at 1 m tall, to 4 m northern part of its range in Mexico, Cuba, Central tall; stems glabrous. Leaves with blades narrowly America, Pacific coastal Colombia and Ecuador, and elliptic to elliptic, lanceolate, elliptic-oblong, or the Caribbean coast of Colombia and Venezuela are elliptic-lanceolate, 7-16.5( 19) 3 1.5-5.5( 11) cm, characterized by their rounded-corymbiform inflores-at base acute to cuneate or occasionally obtuse cences, with the basalmost secondary axes generally (rounded), at apex acuminate with slender, often longer than the primary axis, and the calyx limb falcate tips 12-30 mm, drying papyraceous, adaxially truncate to sinuate or very shallowly lobed (e.g., H. H. glabrous and often shiny, abaxially glabrous; secondSmith 2083, Magdalena, Colombia, MO; E. Forero & ary veins 8 to 13 pairs, looping to interconnect, R. Jaramillo 4479, Chocó, Colombia, MO). These without domatia, adaxially costa prominulous, secplants match the type of Psychotria acuminata in ondary veins thickened to prominulous, and remainthese features. Plants from the southern part of the ing venation plane to thickened, abaxially costa range of this species, in Amazonian southern prominent, secondary veins prominulous, and reColombia, southern Venezuela, and southern Guyana maining venation plane to thickened; margins plane, to Peru, are not separable morphologically but entire; petioles 0.4-1.8 cm, glabrous; stipules generally have more pyramidal inflorescences, with persistent, glabrous, united around stem, sheath truncate, 0.3-1 mm, lobes 2 per side, deltoid to are all similar. However, Pal. acuminata can be narrowly triangular, 0.5-1.2 mm, acute. Inflorescenc-recognized by its generally shorter corolla tubes, 3.5-es terminal, paniculate, glabrous, apparently green; 5.5 mm long in the regions where both species are peduncle 1-2.6 cm; branched portion pyramidal, found, and its habitat in lowland forest vegetation at 1.5-5 3 2-6 cm, branched to 2 or 3 orders, 0-1500 m. Palicourea compta is found at generally secondary axes 2 to 4 pairs; bracts reduced or few, lower elevations in central Peru; see its discussion for narrowly triangular, up to 0.3 mm, borne along more details of its recognition. Palicourea cuspidata internodes of axes; pedicels to 1.5 mm. Flowers is also found in mountain forests in Colombia and mixed sessile, subsessile, and pedicellate in dicha-northern Ecuador but can be recognized by its sial cymules of 5 to 9, distylous; hypanthium inflorescences with regularly developed bracts 0.3-3 cylindrical to turbinate, 0.5-0.8 mm long, glabrous; mm long, usually longer calyx limbs 0.3-1.8 mm calyx limb 0.3-0.5 mm, glabrous, dentate; corolla in long, and corolla lobes with well-developed horns bud broadly obtuse to truncate at apex, at anthesis 0.3-1.5 mm long on the abaxial (i.e., outer) surface. tubular to salverform, white to pale yellow (subsp. Palicourea andina is also similar to Pal. madidiensis andina) sometimes flushed with purple (subsp. of northern Bolivia; see under this last species for panamensis), externally glabrous, internally glabrous details of their separation. except puberulous to hirtellous in a zone ca. 2 mm
Plants from the mountains of western Panama are wide at middle of tube, tube 3-7 mm, usually bent similar to the Andean plants of Palicourea andina and gibbous at base, curved to straight along its except they have smaller corollas. These plants are length, lobes triangular, 2-2.5 mm, abaxially smooth also geographically disjunct and here treated as a or with a rounded to warty thickening to 0.1 mm high; distinct subspecies. anthers in long-styled form ca. 2.5 mm, partially Stipules with lobes triangular to narrowly trianguHabitat, distribution, and phenology. Palicourea lar. Corolla white to pale yellow, tube 5-7 mm long. andina is known from wet montane and less often premontane forest, at 1100-2700 m but usually Habitat, distribution, and phenology. Palicourea above 1500 m, in western Panama and the Andes andina subsp. andina is known from wet montane from western Colombia to northern Bolivia; it has and less often premontane forest, at 1100-2700 m been collected in flower January through April and but usually above 1500 m, in the Andes of western November through December, and in fruit in Colombia to northern Bolivia; it has been collected in February, April through September, and November.
flower January through April and November through December, and in fruit in February, April through IUCN Red List category. Palicourea andina is September, and November. assessed as NE. western Andes, and the specific epithet refers to this (MO) Habitat, distribution, and phenology. Palicourea acuminata but appear to be distinct (Taylor et al., candelabrum is known from wet forests at 100-300 m 2011); see the discussion of Palicourea acuminata for elevation in the western Amazon basin, from southern details of their separation.
Colombia flowers, so a full description is presented here. This Shrubs flowering at 1.8 m tall, to 3 m tall; stems species has been diagnosed in part by its hirtellous hirtellous or pilosulous becoming glabrescent. Leaves pubescence, and all the specimens seen have this with blades elliptic to obovate, 9-22.5 3 2.5-11.5 feature, but it is possible that its pubescence is cm, at base acute to obtuse, at apex acuminate with variable and glabrous plants may be found. slender sometimes falcate tips 6-18 mm, drying papyraceous, adaxially glabrous except puberulous Additional specimens studied. BRAZIL. Acre: on costa and sometimes also secondary veins, Tarauacá, complexo de florestas estaduais Mogno, abaxially pilosulous to glabrescent except consistent-Gregório y Liberdade, margem da BR-364, 78599S, ly puberulous to pilosulous on costa and secondary 718239W, M. Silveira, F. Obermuller, C. S. Pessoa, E. veins; secondary veins 10 to 13 pairs, looping broadly C. de Oliveira & I. Rivera 3949 (NY). COLOMBIA. to interconnect near margins, adaxially costa and Amazonas: Leticia, S. McDaniel 11436 (MO) . secondary veins prominent and remaining venation PERU. Loreto: prov. Coronel Portillo, distr. Galleria, plane to prominulous; margins puberulous to entire; Bosque Nac. Alexander von Humboldt, entre San petioles 0.8-1.2 cm, puberulous to pilosulous; Alejandro y Pucullpa Km. 100, J. Schunke V. 10928 stipules persistent, puberulous to pilosulous, united (MO) triangular, 2-3 mm, abaxially with rounded thickenings to ca. 0.1 mm; anthers ca. 1.5 mm, in long-styled Habitat and distribution. Palicourea ceratantha is form included and positioned at or just above middle known from wet premontane and montane forests at of corolla tube, in short-styled form exserted; stigmas 1000-2400 m, generally on sandstone substrates, in in long-styled form 0.8-1 mm, exserted, in shortthe Guayana Highlands of southeastern Venezuela and styled form not seen. Infructescences similar to adjacent western Guyana.
inflorescences except becoming purple-red; fruit didymous, 4-5 3 5-6 mm (to ca. 7 3 10 mm in Discussion. Descriptions and an illustration of life), glabrous, white or blue; pyrenes subglobose, this species were presented by Taylor et al. (2004: abaxially smooth, adaxially plane with shallow 732) and Steyermark (1974 Steyermark ( : 1317 Steyermark ( -1320 fig. 204 ). longitudinal groove, with external walls cartilaginous This species was circumscribed by Taylor et al. more to chartaceous. broadly than previously, as ''a complex of forms found on different mountains and not fully separable Habitat, distribution, and phenology. Palicourea morphologically'' with the names Psychotria arenaria compta is known from wet forests at 135-1050 m on and Psy. yutajensis synonymized there. Palicourea the eastern slopes of the Andes of central Peru, often ceratantha is similar to and probably closely related on sandy or sandstone-derived substrates; it has been to Pal. jauaensis, which is found on similar substrates collected in flower July through October, and in fruit in the same region.
February through August and in November and December. 6. Palicourea compta (Standl.) C. M. Taylor, comb. nov. Basionym: Psychotria compta Standl., Publ. Discussion. Palicourea compta can be recognized Field Mus. Nat. Hist., Bot. Ser. 8(3): 202. 1930 . within Palicourea sect. Didymocarpae by its relative-TYPE: Peru. Loreto: Yurimaguas, lower Rio ly large leaves, relatively broad stipule lobes, and Huallaga, 135 m, 22 Aug.-9 Sep. 1929, E. P. rather lax paniculiform inflorescences. A detailed Killip & A. C. Smith 29098 (holotype, F-607750 description is presented here because the only digital image).
existing description (Standley, 1936: 188) was based Shrubs and small trees flowering at 1 m tall, to 4 m on limited material and not adequate to clarify its tall; stems glabrous. Leaves with blades elliptic to identity, and the circumscription of Pal. compta is broadly elliptic, obovate, or ovate, 14-33 3 6-18 cm, narrowed here. Psychotria compta originally included at base cuneate to obtuse, at apex acuminate with plants with corolla tubes 5-8 mm long found at 135-slender tips 10-40 mm, drying papyraceous, on both 1900 m, but here only plants with corolla tubes 4-5 surfaces glabrous and shiny; secondary veins 12 to 15 mm long from lower elevations are included; plants pairs, looping to interconnect, with pilosulous with longer corolla tubes from mountain forest domatia, adaxially and abaxially costa and secondary vegetation are here included in Pal. andina. veins prominent and tertiary venation and some Palicourea acuminata is similar to Pal. compta but quaternary venation prominulous; margins plane, can be recognized by its inflorescences with the entire; petioles 1-2.3 cm, glabrous; stipules persis-primary axis generally about equal to or shorter than Palicourea sect. Didymocarpae (Palicoureeae) the peduncle and the basalmost secondary axes Yaracuy depression that separates these mountains clustered to subverticillate, triangular to narrowly from the Cordillera de la Costa. Standley (1930) triangular stipule lobes, and leaves with the tertiary reported this species (as Psy. cuspidata) from venation plane or less prominent than the secondary Colombia with several of his specimens representing veins on the upper surface; versus in Pal. compta Palicourea cuspidata as circumscribed here. Newer inflorescences with the primary axis longer than the collections now document Pal. cuspidata more widely peduncle and the secondary axes distributed in pairs in the Andes of western Venezuela and eastern along it, ligulate to broadly triangular stipule lobes, Colombia along with more variation in calyx limb and leaves with the secondary and tertiary venation length here, to as short as 1 mm long. Various similarly developed and regularly raised on the upper collections also document very similar plants from the surface. The separation of these species may deserve western Andes, in the Cordilleras Central and further study. ley, 1930 , 1936 Bremekamp, 1934) , to include also plants here separated in Pal. acuminata, Pal.
Habitat and distribution. This subspecies is andina, and Pal. subcuspidata. Palicourea acumina-known from premontane and montane forests at ta and Pal. andina can be separated from Pal. 800-2000 m in the Cordillera de la Costa of northern cuspidata by their corollas that lack abaxial horns or Venezuela, the Sierra de Santa Marta of northern appendages on the lobes; Pal. subcuspidata shares Colombia, and the Andes of western Venezuela corolla horns with Pal. cuspidata but can be through the Cordillera Oriental of Colombia. recognized by its flat-topped to broadly rounded inflorescences, green to yellowish brown drying color, 7b. Palicourea cuspidata subsp. occidentalis C. M. and habitat at lower elevations, 0-800 m.
Taylor, subsp. nov. TYPE: Colombia. Valle del Steyermark (1974) reported this species (as Cauca: mpio. Yotoco, Reserva Nat. SW de Buga, Psychotria cuspidata) to be restricted to the Cordillera 1500 m, 17 Feb. 1990, W. Devia 3013 de la Costa of Venezuela and to be characterized by (holotype, TULV; isotypes, MO-4632256, MOits calyx limbs 1.5-1.8 mm long and its corolla tubes 5064491). 5-6 mm long. However, he cited there a specimen September, and in fruit in February, March, and July through September. Shrubs and small trees flowering at 1 m tall, to 4 m tall; stems glabrous. Leaves with blades elliptic to IUCN Red List category. Palicourea cuspidata broadly elliptic, ovate, or elliptic-oblong, 10-27 3 3-subsp. occidentalis is assessed as NE. 14 cm, at base obtuse to subtruncate, at apex acuminate with slender often falcate tips 10-25 mm, Paratypes. COLOMBIA. Antioquia: Parque Nac. Nat.´d rying papyraceous, adaxially glabrous and often Las Orquıdeas, sector Calles, margen derecha del rıo Calles, 68329N, 768199W, A. Cogollo, J. G. Ramírez & O. shiny, abaxially glabrous to puberulous and often Alvarez 2555 (MO) puberulous; calyx limb 0.3-1 mm, puberulous, Habitat and distribution. Palicourea cuspidulata with low central ridge and shallow longitudinal is known from wet lowland and premontane forests at groove, with external wall papyraceous.
180-1170 m in the western Amazon basin from central Ecuador to northeastern Peru, and it probably Habitat, distribution, and phenology. Palicourea can be expected in adjacent Brazil. cuspidata subsp. occidentalis is known from wet premontane and montane forests at 1000-2600 m in A description of this species was presented by the Cordilleras Occidental and Central of Colombia Standley (1936: 189-190) . The inflorescences are through the Andes of northern Ecuador; it has been relatively small and congested, with the axes rather IUCN Red List category. Palicourea diminuta is assessed as NE. Shrubs flowering at 0.5 m tall, to 2.5 m tall; stems glabrous or sparsely puberulous at uppermost nodes.
Discussion. Palicourea diminuta can be recogLeaves with blades elliptic, 5-17 3 2-6.5 cm, at base nized by its thin-textured leaves, short-truncate acute to obtuse, at apex acute to acuminate with tips stipule sheath, small inflorescences, and quite small 5-20 mm, drying papyraceous, glabrous and matte on corollas that are tubular to weakly funnelform and both surfaces; secondary veins 5 to 9 pairs, looping to have the lobes smooth abaxially. The species epithet interconnect, without domatia or occasionally some refers to the small corollas. The flowers seen are all leaves with a few small pilosulous domatia, on both similar in the arrangement of anthers and stigmas, surfaces costa and secondary veins prominulous, with the anthers positioned in the corolla throat and laxly reticulated tertiary venation plane to thickened, included or partly exserted and the stigmas held just and remaining venation not visible; margins plane, above the corolla throat. This arrangement agrees
Habitat and distribution. Palicourea huampa-
Shrubs flowering at 1 m tall, to 6 m tall; stems miensis is known from wet forests at 125-500 m in glabrous. Leaves with blades elliptic to narrowly the western Amazon basin, in southern Colombia, elliptic or ovate, 6.5-26 3 1.5-11 cm, at base acute eastern Ecuador, and northeastern Peru, and it may to obtuse, at apex acuminate with slender often perhaps be expected in adjacent Brazil.
falcate tips 5-30 mm, drying papyraceous to chartaceous, glabrous on both surfaces; secondary veins 9 Discussion. A description and illustration of to 14 pairs, looping to interconnect, with small Palicourea huampamiensis were presented by Taylor pilosulous domatia, adaxially costa thinly prominu- (1994: 174-175, fig. 1 ). The inflorescences are lous, secondary veins and short intersecondary veins narrow and spiciform with the axes reduced or very thickened to prominulous, and remaining venation short, but these axes later elongate, often markedly, plane, abaxially costa and secondary veins promias the fruits develop. nent, loosely reticulated tertiary venation thickened, 11. Palicourea jauaensis (Steyerm.) C. M. Taylor, and remaining venation plane; margins plane, entire; comb. nov. Basionym: Psychotria jauaensis petioles 0. IUCN Red List category. Palicourea sanluisensis is assessed as NE. Shrubs and small trees flowering at 1 m tall, to 6 m tall; stems glabrous. Leaves with blades elliptic to Discussion. Palicourea sanluisensis can be recogovate, 10-25 3 4-13 cm, at base acute to obtuse, at nized within Palicourea sect. Didymocarpae by the apex acuminate with slender often falcate tips 8-35 combination of its relatively robust leaves and mm, drying stiffly papyraceous to chartaceous, on inflorescences, corolla lobes without developed both surfaces glabrous; secondary veins 10 to 16 horns, and habitat on sandstone substrates in pairs, extending nearly to margins and then weakly northern Colombia. This species is known from a reticulating with other veins or with margins, with a small area of the lower Magdalena River drainage, few small pilosulous domatia, adaxially costa and where it has been documented mainly from the secondary veins prominulous and remaining venation municipality of San Luis; the species epithet refers to plane or tertiary venation sometimes thickened, this place. Some other Rubiaceae are also known only abaxially costa prominent, secondary veins prominu-from the lower Magadalena basin, which appears to lous, tertiary venation loosely reticulated and thinly have a high degree of local endemism (e.g., prominulous, and remaining venation plane and not Ciliosemina purdieana (Wedd.) Antonelli, Coussarea visible; margins plane, entire; petioles 0.8-3.5 cm, antioquiana C. M. Taylor, Simira hirsuta C. M. glabrous; stipules persistent, glabrous, united around Taylor). These species apparently preferentially are stem, sheath truncate, 0.8-2 mm, with lobes 2 per found on these substrates, but this region is poorly side, triangular, 0.8-1.5 mm, acute to obtuse. known floristically. Inflorescences terminal, paniculate, puberulous to Palicourea sanluisensis is similar to Pal. cuspidata glabrous, apparently green; peduncle 1.5-4 cm; and Pal. acuminata; however, both of these can be branched portion pyramidal to broadly pyramidal, recognized by their inflorescences with more slender 3-7 3 3-9 cm, branched to 2 or 3 orders, secondary axes and their thinner-textured, generally smaller axes 3 to 6 pairs; bracts reduced or few, linear to leaves. Additionally, Pal. cuspidata can be recognarrowly triangular, to 0.5 mm; pedicels to 1.5 mm. nized by its corolla lobes with well-developed horns Flowers mixed sessile and shortly pedicellate in and habitat usually at higher elevations. The dichasial cymules of 5 to 9, distylous; hypanthium separation of Pal. sanluisensis from the other species cylindrical, ca. 0.8 mm, glabrous to puberulous; calyx may deserve further study. limb 0.2-0.5 mm, puberulous to glabrous, truncate to denticulate; corolla in bud truncate at apex, at 
Habitat and distribution. Palicourea spicata is
Habitat and distribution. Palicourea subcuspidata known from wet forests at 50-200 m in the northern is known from wet forests at 0-800 m in the Guianas, Amazon basin, in southwestern Venezuela, southern southern Venezuela, northern to west-central Brazil, Colombia, northeastern Peru, and probably adjacent and Amazonian Peru and Bolivia. Brazil.
Discussion. As discussed in the introductory Discussion. Descriptions of Palicourea spicata portion of this article, Steyermark (1972) treated were presented by Steyermark (1974 Steyermark ( : 1270 Steyermark ( -1273 ) and Taylor et al. (2004: 758) . This species was these plants as Psychotria bahiensis var. cornigera, included by Steyermark (1972) in Psychotria sect. but they are here separated from Psy. bahiensis Chytropsia, a species group that was transferred to following Taylor et al. (2004) . Steyermark described Margaritopsis by Taylor (2005) with the exception of Psy. bahiensis var. cornigera there (1972: 440, this one species. Palicourea spicata was originally couplet 381) as having sessile flowers, but that described as Psy. spicata Mü ll. Arg., but that name is a description applies to Psy. bahiensis, while the later homonym and thus illegitimate (although that flowers of Palicourea subcuspidata are variously status has not always been noted by subsequent sessile to pedicellate, with pedicels to 1 mm long authors). Mueller's species was subsequently trans-and both positions present and mixed on an ferred into Uragoga, but because its name was individual inflorescence. illegitimate, the name U. spicata is a replacement Palicourea subcuspidata as circumscribed here is name published in a different genus rather than a found widely across the Amazon basin, and varies a combination based on Mueller's name. The name U. bit morphologically across this range but without spicata appears to be the oldest legitimate name enough apparent pattern to identify infraspecific groups. The length and degree of lobing of the calyx report seeing original material. In his revision of limb vary from ca. 0.2 mm long and subtruncate to Declieuxia, Kirkbride (1976) excluded this name ca. 0.5 mm long and lobed for up to half its length, from this genus and reported Steyermark's citation of and this variation shows no apparent geographic this name in synonymy with Psy. bahiensis. Steyerpattern or correlation with other features. The horns mark (1972: 517-518) cited the Patris collection as on the corolla lobes vary from 0.3 to 1.1 mm long, and the type of this species without stating this was a this variation also shows no apparent geographic lectotypification or mentioning the other syntype; in pattern or correlation with other features. In some this same work, he clearly identified his intentional plants from the Guianas, Venezuela, and Brazil, the lectotypifications as such. Steyermark's work was a inflorescence bracts are few, reduced, and irregularly floristic study of South American Psychotria, and the distributed along the inflorescence axes or are mention of the Central American syntype may have sometimes completely lacking (e.g., S. Lowrie et al. been outside the scope of his work, or he may have 171, 198, Acre, Brazil; G. Aymard & L. Delgado overlooked it; which of these is the case cannot be 8376, Amazonas, Venezuela, all at MO); these match determined. Thus, Steyermark's citation does not the type specimen of Psychotria cornigera. Other seem to be an intentional or effective lectotypificaplants from the Guianas, southern Venezuela, Brazil, tion; in any case, it was inadequate because there are eastern Peru, and northeastern Bolivia have regularly two duplicate specimens at G-DC of the Patris developed and distributed bracts (e.g., R. Foster collection that he did not separate. The Haenke 5792, R. Foster et al. 11781, Madre de Dios, Peru; C. collection is better documented with photos and C. Berg et al. 602, 750, Pará, Brazil; G. Aymard & L. duplicate specimens (MO-5469976, W not seen, W Delgado 8193, Amazonas, Venezuela, all at MO); as photo F neg. #31144 at MO, WU not seen 2 these plants match the type of Psy. subcuspidata. sheets), and even though its collection locality is Some other specimens from Venezuela are interme-vague, it clearly is Palicourea acuminata. The diate, with a few small, regularly distributed bracts identity of the Patris specimen is less clear because (e.g., G. Aymard & L. Delgado 8440, Amazonas, it is in fruit, but it seems to be Pal. subcuspidata Venezuela; E. Sanoja 2345, Bolıvar, based on leaf characters. The Patris collection is Venezuela, both preferable as the lectotype because it is deposited in at MO). Corolla size also varies and does show a de Candolle's own herbarium and has been considcontinuous, weakly clinal pattern, with no clear ered the type based on Steyermark's work. The differences between regional populations but the specimen of this collection at G-DC with the larger flowers trending smaller in the northern part of this plant sample, labeled in the microfiche image with a species's range and larger in the southern part.
ruler that says here to ''6659, n Palicourea subcuspidata '' is chose as the is similar and frequentlectotype; the smaller specimen at G-DC that is ly confused with Pal. acuminata; their distinctions labeled ''Cayenne'' is here designated as the are outlined in the discussion of Pal. acuminata.
isolectotype. The epithet ''psychotrioides'' is blocked Plants from the Ducke Reserve in north-central from transfer into Palicourea, so a change in the Brazil that were treated by Taylor et al. (2007) as species identification of this lectotype will not change Psychotria cornigera are here re-identified as Pal.
the name of any species of Palicourea. rhodothamna; that description is not accurate for either species. Palicourea rhodothamna can be
